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Article Info  Health for life is very important to be maintained. everyone needs to pay attention to 
the health of their bodies, the most important thing is heart health. One of the most 
important organs for humans is the heart which functions to pump blood throughout 
the body, as a means of passage in the body and blood works to transport oxygen and 
nutrients needed by the body's organs. Heart rate beats per minute (bpm) symbolizes 
the scale to see the state of the heart, and to understand the state of the heart by 
looking at the size of the heart rate. For this reason, it should be necessary to design a 
device to detect heart rate, see the normal or abnormal heart rate in every human 
being and a device designed to be used by every human being without exception. 
Listen to the development of technology today, many components on the market can 
be accessed, the NodeMCU microcontroller development board facility as a control 
center that is connected to a Pulse Heart Rate Sensor, the analog heart rate media 
reader is then converted into digital data that is read, then communicated using Wifi 
is integrated with the NodeMCU module so that it can be displayed on a notebook or 
on an Android smartphone which can be used repeatedly according to measurement 
needs.  
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1. Introduction  
With the development of technology in everyday life, it is felt by everyone. Developments in 
the field of electronics occur all the time, ranging from very simple things. Even the development of 
electronic technology can be developed in the medical field, especially in making measurements. 
Among other things, it can be used as a health control tool, a healing aid and others.[8]  
In conducting a health check, a medical check-up is usually carried out. Medical check-up is 
done to find out or be diagnosed with a person's disease whether a person's condition is in good health 
or not. At the hospital for the initial stage usually check the heart rate. In this case it is done because 
the most important human organs whose work functions affect other important organs. [7] 
Based on these conditions the condition of the heart of every human being must be considered 
properly. The thing that must be tried from now on is to check the heart rate regularly. But in carrying 
out it is a bit complicated, because in terms of the manual method, it is necessary to calculate 
carefully and basically understand how to measure heart rate. [3]  
From the above conditions the idea arose for a device to measure heart rate, indicating whether 
or not the condition of the heart is good and of course this tool can be used by everyone without 
exception. With the development of technology and the many components on the market which can 
be accessed, the NodeMCU development board microcontroller facility as a control center is 
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into digital data that is in the reading, then communicated using Wifi which integrated with the 
NodeMCU module so that it can be displayed on a notebook or on an android smartphone that can be 
used repeatedly according to measurement needs. It is hoped that this tool can help determine health 
conditions with the above parameters at least for the early stages of detection.[2]. 
 
2. RESEARCH METHOD 




















Figure 1. Research Stages 
 
 
a. Describing the Problem 
Describing the problem properly to support working on and implementing the Heart Rate 
Measurement Monitoring tool Using the Pulse Heart Rate Sensor using the NodeMCU and the web or 
android smartphone as an interface media to observe the problem should be explained, making sure 
together to define the limitations of the problem to be analyzed, for that there is no way good out of 
the problem at hand. So the next is the most important thing in researching [6]. 
b. Problem Analysis 
Describing the Problem 
Analyzing Problems 
Setting Goals 
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Decisions in case analysis are steps to understand the problems that have been resolved. By 
describing the case specified, it is desirable that the problems can be understood.[5] 
c. Determining the Final Goal 
In this research, there are problems that will determine the final goal to be achieved in the study. 
This study aims to overcome the problems that exist in the research. 
d. Studying the Literature Related to the Title 
In this study, there are several literatures related to the title of the study in order to achieve the 
objectives, the researchers studied some literature that can be used in research. Then the literature 
studied is selected which can be used for this research. 
e. Data Stacking 
The data needed is data that is at the Serdang Deli company and the data that will be received is 
manual data. 
f. System Analysis 
In this study it is necessary to analyze the system because here the author is asked to look for 
system deficiencies, problems experienced by the system, so that after being analyzed in order to find 
alternative ways to solve a problem. 
g. System Design 
Pengarang akan melakukan Pengukuran Denyut Jantung Menggunakan Pulse Heart Rate Sensor 
dan NodeMCU dengan media interface Web atau smartphone android. [1] 
h. Program Flow 
The Program Flow Model is the course of the program structure that describes the similarities 
between a program design and other systems. 
i. Program Results 
In this application, a tool for monitoring Heart Rate Measurements will be described using the 
Pulse Heart Rate Sensor and NodeMCU as a control center and media interface for the Web or 
Android smartphone.[1] 
 
a. Research Design 
In the research design, how the flow of the design will be made. The design in question is a block 
diagram. The block diagram design is shown in the image below : 
 
 
Figure 2. Circuit Block Diagram 
In the picture above shows the design of the circuit block diagram, besides being able to see the 
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Determining the Limitation of 
the Peak and Valley of the 
Pulse Sensor Wave





Figure 3. Flowchart 
From the picture above, the working system of the designed tool circuit is described. The flowchart 
that starts with Start is by looking for signals or analog data readings and then a program command 
will be sent so that in the search for heart rate it can calculate heart rate, after getting the results of the 
heart rate calculation the data will automatically send and will be displayed via a notebook or tablet. 
android smartphones.[10] 
 
b. Toolkit Design (Hardware) 
In designing hardware is very important in the manufacture of tools. Because in making a series 
must analyze a good component, because a good component can work as desired. It is also necessary 
to pay attention to the characteristics of the components used in order to avoid trouble with the 
components used and facilitate the process of working on hardware. [1] 
 
c. NodeMCU circuit with Pulse Heart Rate Sensor 
In this design, the use of the Pulse Heart Rate Sensor is used to detect heart rate which has an 
analog voltage output which can be further processed using the NodeMCU development board 
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Figure 4. NodeMCU circuit with Pulse Heart Rate Sensor 
 
d. Network Station Mode Circuit Schematic 
This series describes the network station mode, which is connecting network devices to one 
another on a wireless basis. This circuit consists of NodeMCU, Pulse Heart Rate Sensor, Wifi, Leptop 
and Android Smartphone [9]. The scheme of the network station mode circuit on the device that has 
been designed can be seen in the following figure:  
 
Figure 5. Schematic of Network Station Mode Circuit 
3. RESULTS AND DISCUSSIONS 
In the results and discussion, the program design and tools will be explained. The design of the 
system made is based on the interface. The system being tested is an interface software, namely a 
desktop application designed using Visual Code and a tool designed and programmed using the 
Arduino IDE application. As for each program display will be explained one by one. 
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The picture above shows the display of a heart rate monitoring program designed using visual 
code, in this display there is no heart rate process yet. for this reason, in testing the work system of the 
program, the user must carry out a fingerprint on the Pulse Heart Rate Sensor so that the work system 
can be seen from the Heart Rate monitoring application 
 
 
Figure 7. Display of the Heart Rate Monitoring Process 
 
In the picture above, you can see that the work system of the heart rate monitoring application is 
in progress, in this test it is carried out only for one person, there is a heart rate at a value of 96 BPM, 
indicating that the heart rate is above normal. The normal heart rate is in the range of 60 - 80 BPM. To 
see the overall hardware working system can be seen in the image below 
 
Figure 8. Overall Hardware View and Temperature and Humidity Monitoring 
The picture above shows how the entire hardware and software process is in the process of 
monitoring heart rate using the NodeMCU module and its interface. The function of the interface 
application that is designed using Visual Code software is as a medium for monitoring heart rate. 
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has 2 comparisons is carried out. For the first comparison, the manual calculation of heart rate at the 
wrist is done in 1 minute because the unit used is Bite Per Minute (BPM). The second calculation is 
done by using a tool, namely observing the life and death of the led indicator during the measurement 
process. So that you can be sure that the value obtained between the manual system and using 
indicators is the same. The test results can be seen in the table below 
Table 1. Test Results 
Illustratio
n 







1 76 76 76 0 0% 
2 78 78 78 0 0% 
3 81 81 81 0 0% 
4 72 72 72 0 0% 
5 73 73 73 0 0% 
6 79 79 80 1 1.45% 
7 80 80 80 0 0% 
8 84 84 83 1 1.35% 
9 74 74 74 0 0% 
10 91 91 91 0 % 
 
The table of test results above shows that there is a slight difference in heart rate calculations. 
With categories of manual calculations, tool pointers and implementation data. After that, 
measurements were taken of 8 men and 7 women of different ages. In each measurement, it is not 
seen from the disease of the person, the purpose of the measurement is only to see whether the 
working system of the tool is running well. The results of the measurements can be seen in the table 
below : 
Table 2. Heart Rate Measurement Results 
No Full Name Gender Age Number of Heartbeats Status 
1. Abdul Meizar Men 34 80 Good 
2. Muhardi Saputra Men 35 92 Enough 
3. Agus Salim Men 28 78 Good 
4. Andi Sanjaya Men 35 82 Good 
5. Wirhan Suharja Men 18 67 Good 
6. Deni Saputra Men 15 65 Good 
7. Fahmi Saputra Men 35 75 Good 
8. Reza Fahlevi Men 28 69 Good 
9. Lina Marlina Women 27 67 Good 
10. Debina Hakim Women 34 91 Enough 
11. Novi Wulandari Women 26 67 Good 
12. Sumita Wardani Women 39 83 Good 
13. Lilis Women 26 70 Good 
14. Siti Aisyah Women 26 69 Good 
15. Mawaddah Women 25 67 Good 
 
After looking at the table of heart rate measurement results that in the name of Muhardi Saputra 
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lowest number of heart rates is in the name of Deni Saputra with a value of 65 heart beats with a good 




Through a monitoring system for measuring heart rate for each person, we can see 
information about heart rate beats per minute (bpm) on an interface that has been designed using the 
Visual Code application, and in using a wifi network connection, it has a speed level and a distance 
that is quite far and as needed. 
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